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USERS EXPERI ENCE W TH THE HULDEF PROGRAM

Kenneth W Pl easant.
Newport News Shipbuilding and Dry Dock Conpany
Newport News, Virginia

M. Pleasant is Mld Loft Supervisor, responsible for training, developnent
and use of Newport News conputer aided lofting systems. M. Pleasant has been
with the Newport News Mld Loft for 15 years. He has been a supervisor for the
past 6 years, specializing in the inplenentation and devel opment of AUTOKON and
other conputer aided systens.
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OVERVI EW OF THE HULDEF PROJECT

HULDEF is a conputer aided program for defining a ship's surface. In
addi ti on HULDEF generates ship's lines and offsets and provides the ability
to store franes in a database with the use of AUTOKON' s TRABO nodul e
HULDEF has nodul es or job options that allow the application of npbst manua

fairing techniques.

-1 GENERAL | NFORVATI ON
The purpose for undertaking the project was to determne if HULDEF
is a better and/or nore efficient neans of obtaining faired |ines than
the current conputer aided nethods used at Newport News Shipbuilding. To
determine this, several vessels of various types were used, varying from
smal | hard chined boats to |arge nerchant ships with and w thout a-bul bous
bow.
The scope of the project included the follow ng itens:
e Convert the HULDEF programto make it compatible with our
conput er system
e Fam liarize Mld Loft personnel with the capabilities and use
of the program
o Select and attenpt the fairing of several types of vessels
usi ng HULDEF.
e Store the faired lines in a database using AUTOKON S TRABO .
e Run ot her AUTOKON nodul es such as LANSKI, SHELL, AND TEMPLATE
against the stored faired lines.
e Determine if HULDEF is a better and/or nore efficient neans of
obtaining faired lines than the current conputer aided methods

used at Newport News Shi pbuil ding.
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o Make any suggestions as to possible program enhancenments and
i dentify any program bugs.
® Report on the HULDEF project.
® Host a workshop in the use of HULDEF for all REAPS shipyards
Qur evaluation in no way covers all environments or aspects of the
program W nerely tried to sinulate production in our Loft, since this

is where all final fairings are done as opposed to a design environment.

The nethods used in no way suggest the only or nost appropriate for the
vessel s used in the exanples. The nethods were selected after exam ning

the HULDEF User’s Manual and neeting with ME Aughey (Naval Ship Engineering
Center) and J.R Vander Schaaf (I1TRI) to resolve problens discovered during
the course of the project and to discuss fairing techniques related to

HULDEF .

-2 PROJECT DEVELOPMENTS

Upon receipt of the HULDEF program by Newport News Shipbuilding,
our computer support department began making nodifications to nake it
conpatible with our conputer system The nodifications are listed in
the Appendi x.

After a period of famliarization of the programby the participants
several vessels were selected and subsequent fairings were attenpted. The
fairing exercises continued until bugs and deficiencies discovered proved
detrimental to successful conpletion of the project.

The bugs discovered were as follows:

« I naccurate plot output
e Inability of DIF12 nodule to.plot output correctly on the CRT.

olnability to load half stations to a database using TRABO
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The deficiencies discovered were as follows:
sincorrect and unclear program documentation
e Extraneous pen noves before plotting
e Inability of DIF12 nodule-to give differences at data input points
@The limting of the user to only ten (10) 206 cards used to
slice franmes
As stated earlier, Newport News participants met with ME Aughey

and J.R Vander Schaaf as a result of the program bugs and deficiencies

di scovered. Each bug and deficiency was addressed individually and acceptabl e

solutions were identified. The bugs related to plotting were said to be an
internal conversion problem M. Aughey assured us that this problem woul d

definitely be | ooked into along with the other bugs.

The project was suspended for several nonths at Newport News Shipbuilding

until the fixes were nade. As a result of the problems found with the
program a new version wth additional features and capabilities was sent
to Newport News Shipbuildirlg for testing

Further testing resumed .and at the conclusion of the project only
two problems were outstanding. The WND option does not work properly and
the program does not generate stations correctly in way of both the bulb
and stemin the exanple of the ship with the bul bous bow. The exanples
in the Appendi x show the graphic results of the testing during the course
of the project.

After conferring with M. Vander Schaaf concerning the aforenentioned
probl ems we concluded that the WND option works properly in accordance
with the way the HULDEF programis witten. It was also found out-that the
program does generate stations correctly in way of both the bulb and stem
if the centerline profile is defined in a specific manner not detailed in

the current docunentation.
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| -3 NEWPORT NEWS CONCLUSI ONS

| 't

was decided by the participants that HULDEF is a better and nore

efficient means of obtaining faired lines than the current conputer aided

met hods

L]

used at Newport News Shipbuilding for some of the follow ng reasons
The programis a surface definition rather than fairing program
allowing the use of most manual fairing techniques.

The program s use of the parametric spline (a mathenmatical nodel of
the draftmants spline) for curve fitting ensures that input data
points do not nove as they do in other conputer aided fairing prograns.
There are several auxiliary nodules that allow the application of

nost manual fairing techniques.

A nunber of views may be requested and plotted at four place decinma
accuracy.

The program has the ability to calculate prelininary hydrostatic
values of the hull format the specified waterline at any point during

the fairing

Newport News Shipbuilding participants are basically pleased with the

features

, capabilities and nost of all, the ease of use o-f HULDEF, consequently,

this program will be used in future fairings.

I1-1 NEWPORT

NEWS SHI PBUI LDI NG PARTI CI PANTS

1. RC More N.C. Coordinator and Project Leader

2. J.D. Snyder, Il Conput er System Support

3. KW Rayhorn N.C. Programmer and Hull Definition User
4. P.A Fitzhorn Mol d Loftsman and Hul | Definition User
5. G M Branch N.C. Programmer and Hull Definition User
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APPENDI X

FAI RING EXAMPLE 1 ( FORWARD BODY OF A TANKER W TH BULBOUS BOW

An attenpt was made to fair the forward end of a tanker with a bul bous
bow. This type vessel was decided upon to determ ne how HULDEF woul d
handl e the bulb and adjacent regions. Al'so, the bul bous bow has been
known to be a problemarea in fairing ships; so this was thought to be
an excellent test exanple. The attenpted fairing was with the bulb attached

The ship chosen was a Liquid Natural Gas Carrier with principa
particulars as being:

Lengt h QA - 948.%

Lengt h BP - 906.0’

Beam MD - 135.0’

Draft - 36.0

In defining the vessel, the centerline profile, flat-of-side, flat-of-
bottom 95 ft. waterline and station 7 were defined as control |ines.

An offset line was generated using the OFFSET nodule at .01' away fromthe

flat-of-side and flat-of-hottomto ensure a snmooth transition into these

flat regions. See figure II-1] At this point the stations were input as

display lines as shown in figure [1-2[ Next, the centerline profile

stations, flat-of-side and station 7 were intersected at desired heights

using the INTLP nodule. The intersections were used to create waterlines

and a prelimnary body plot. See|figure 11-3.| The waterlines were then

intersected with diagonals in the stemregion again with the I NTLP nodul e.

Diagonal s were selected” in way of the bulb and their intersections wth

the stations were used to create the bulb diagonals as shown inf figure 11-4

along with corresponding body plot. The tine involved in achieving this

body plot was approximately 80 hours.
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Figure II-2 Conventional three views of Contrgl lines and Stations
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Figure II-3 Elevation and plan views of reference lines
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he WAt Ta L eat MOTEREEC R Wl b EIEVEL IS

FAI RING EXAMPLE 2 ( FORWARD SECTION OF AN OCEAN LI NER)
A. The Ship used for this exanple is the T.S.S. Carnivale, an ocean |iner
of principal dinmensions:
Length QA - 635
Length BP - 616
Beam MLD - 85'
Draft 28.9'"
Deadri se 6“ in 42.5 Half Breadth
Bi | ge Radius 11.25
The exanpl e, although used to test the program was in this shipyard
for overhaul and repair of some damaged framing and shell plating

Consequently, only the forward half (containing the damaged area) was

defined. [Figure 11-5|is the conpleted traditional three view |ines

drawi ng of the exanple.

B. This exanple is simlar to the Series 60 Merchant Type hull fully
devel oped in the HULDEF docunentation. The user attenpted to utilize
the documentation to reproduce those results for this exanple. Two
ot her nethods of definition not outlined in the documentation were al so
attenpted as additional tests for the program

c. First, adata file was created using the station ordinates, flat-of-

side data, flat-of-bottom data, deck and centerline profile fromthe

design offsets. | Figure 11-6 |s the graphic output of that file.

Approximately 40 hours were used to create the file

D. The first method used to develop the hull. surface, as explained in the
HULDEF docunentation, took the longest tinme of the three methods used
It required approxinmately 100 hours to 'conplete this file.
L First,” fractional girths were generated from the stations, along

with the beginning and ending tangents at each station input point.
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2. Diagonals were then. generated, starting at the intersection of the
stera and deck, and running through the intersection of the girths
and a convenient station. The beginning and end tangents at each

station were also found.

3. The girths and diagonals were joined at their intersections
along with the proper beginning and end tangents to naintain
continuity.

4, This information was used to create a new data file.

Comments
The length of time required to conplete the first method of hul

definition was needed due to the need to determne two different famlies

of lines, (i.e. girths, diagonals), then find the required tangents, delete

any portion of the lines extending past the intersection and piece the

information together to formthe file. Several areas, notably at the stem
are void of any control and would still. need additional definition.

E.  The second nethod used was to entirely elimnate the diagonals; defining
the ship with fractional girths only. This was made possible by editing
the original HUDEF data file containing the stations. A “dumy”
station was created at the intersection of the stemand the deck (straight

line from stemto baseline),- and extensions of the next two stations

fromthe centerline, to the baseline, |figure 11-7,] This continuity of

stations fromthe deck edge to the baseline created a famly of girths
able to define the surface by thenmselves. The approximate tine
required to conplete this file was60 hours

1. Fractional girths were generated fromthe altered. HULDEF, data file

as in paragraph D1 above
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2. The intersection of each girth with the centerline at the bow
was generated and inserted in the new data file. Al girth data

forward of the centerline was then deleted

Conment s
Using girths alone saved a |arge anount of tine over the' previous
method. It also provided better definition of the area near the forefoot
and at the stem as the girths end on the stem and not at the intersection
of the stemand deck
F.  The last method attenpted utilized waterlines as the famly of lines
for surface definition. This was done as a test to determne if waterlines
coul d adequately define the hull surface in a shorter tine period than
the other nmethods. As the total hull surface of the exanple could be
defined by a famly of waterlines,”hull continuity could still be
mai ntained. The results showed that in a significantly shorter tinme,
the exanple could be adequately defined by waterlines. However, the
hull of the exanple is quite different fromnost ships faired at |arger
shi pyards. Bul bous bows, no deadrise, knuckles,etc. would render
definition with waterlines virtually useless. It is included here only
to show that the HULDEF user has a nunber of techniques available
whi ch when used alone or in conbination with other nethods, should
optimze the definition of a hull form The approximte time required
to conplete the file was 30 hours, which represents a large savings
of time over the other two nethods.
1. A HULDEF auxiliary modul e, INTLP, which intersects |ines and
plans was used to determne the intersection of the waterline

planes with the stations in the original HULDEF data file. One
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further advantage of the INTLP nmodule is the ability to locate the
|

intersections of the centerline with the waterline planes at the

sanme tine.

Therefore, at the bow of the ship, no extraneous data was
generated which had to be deleted at a later tinme, as in the
ot her nethods.

2. \Wen the waterline information.was used to create a new HULDEF

data file,| Figure 11-9.|resul ted.

Coment s

One interesting sideline occurred with an input station which was
known to be producing inflections in the waterlines. After that station
was deleted and new waterline intersections found and plotted they cane

out snooth through that region, producing a fair station

530



T€S

/
//‘

e .

. _l"
/ -
= e — o e
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Figure II-6 Conventional three views of Control lines and Stations
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Tenze views of Control lines and extended forward Stations
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Figure II-8 Three views of Control lines and Iso-girth lines
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FAI RI NG EXAMPLE 3, (A HARD CHI NED, BOQAT)

The definition of a small boat (36 feet overall) was done using hand
witten offsets as original data. There was no flat-of-side or flat-of-
bottom on the vessel and was originally intended to have, 'distinct chines.

The initial attenpt was made using as little data as possible, nanmely
the deck line, sheer line, centerline, and a tangency line (inboard of

which the stations were straight) as the only data. This resulted in

Figure I1-10 |and proved to have too little control. After using the

DI F12 modul e to determ ne nminor adjustnents needed, and adding the five

foot design waterline, |[Figure I1-11 resulted.

After changing a few nore data points, these five lines net the users

criteria of fair, so the FRACG nodul e was used to get several additiona

data points for station definition. |Figure Il1-12|was the result of using

girths of 5 10, 25, 40, 50, 60, 75, and 90 percent
The output from FRACG was then used with the INTLP module to get station
intersections at these girths. Selected points were then conbined with

the original five lines to get a “fair” ship. The resulting plots |ooked

simlar to |[Figure 11-11.| The PRBO option was used and the printed book

of offsets were conpared to the hand witten offsets. The conparison
was favorable for test purposes (less than 1/8" difference in all cases)
and ready to transfer to test database.

At this point it was decided to add a skeg to the ship. To do so
several more control lines were needed to get into the skeg and down to

t he baseli ne.
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The EFIL option was now used (along with REVR to reverse the coordinate
systemto the AP) to set up a file to be transferred by the Autokon
Program TRABO.  Since HULDEF automatical |y nunbers transverse sections
from 101 on, and TRABO interprets these nunmbers as 1.01, 1.02, |.03---
etc., several runs were needed due to users errors to get the desired
frame nunbers (O .5,1, 1.5 2, --- etc.) stored in the database

The transferred contour matrices were |isted and appeared to be in
the proper format for other Autokon nodules, so the LANSKI Program was
used to define several longitudinal curves. The ship was treated as a
whol e;as well as a forward section and an aft section. Al the plots
and printouts generated by LANSKI conpared favorably with the origina
of fsets and the HULDEF plots.

A total of 120-160 nanhours was used to do this portion of testing

of the HULDEF Program
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Figure II-12 Conventional three views of Stations and Iso-girth lines



Figure 11-12 (concl uded)
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Additional copies of this report can be obtained from the
National Shipbuilding Research and Documentation Center:

http://www.nsnet.com/docctr/

Documentation Center

The University of Michigan
Transportation Research Institute
Marine Systems Division

2901 Baxter Road

Ann Arbor, Ml 48109-2150

Phone: 734-763-2465
Fax: 734-763-4862
E-mail: Doc.Center@umich.edu




